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(54) SMALL-SIZED ELECTROACOUSTIC TRANSDUCER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a subminiature 
electroacoustic transducer with high power that has 
highly efficient acoustic transduction and a broadband 
frequency reproduction characteristic in 3 modes. 
SOLUTION: The small-sized electroacoustic transducer 
is provided with a yoke having a vertical cut-open part 
resulting from eliminating a prescribed vertical wall, a 
permanent magnet 26 that is placed in a recessed 
groove of the yoke and generates a non-alternating 
magnetic field, a plate 25 that forms a magnetic gap 
between an outer circumferential part and an upper end 
of the yoke, a coil 32 that is placed in the magnetic gap 
and wound on a bobbin so as to be displaced vertically 
through the interaction with the non-alternating 
magnetic field, a frame with a through-hole at a 
recessed groove space corresponding to the cut-open 
part of the yoke in an external communicative 
connection way, and a diaphragm 34 whose outer 
circumferential part is supported to an upper end of the 
frame and that generates a sound corresponding to a drive signal when the bobbin is vertically 
displaced. The space formed to the cut-open part of the yoke and the frame is formed with a 
size in which the coil 32 and the connection part of lead wires are not in contact with in the 
vertical vibration so as to extend the level of the vertical vibration of the bobbin. 
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[0 0 7 9] B*$ttfclWJBtt-efi»«3 4ttxy?; 

4 3, BfccySM 3 4 1 fc^Mld^-f 4 2R 
t**y^4 lOrtiO^ r*3r*y:/4 636*— 

^T>f 4 2 h^t ^^4 6 i:(0(S3lu(iRl 

*l*0l::»o-C»»d*iRBSJh«©+*ffiy^4 7iS^*Sr 

[0 0 8 0] ffibms 4©T»:ttS*L<tt* 

lEife^^^^oniinear distortion) 

a «r*i-5«ttS*l3M^-f 4 4*Sfc?>ttl*o;h,rv^ 

[0 0 8 1] ^«)«3 4<DJ|?r>f 4 2 RBI 2 4(D«£ ? lC 
=» — >i#R<cone type) £#1^*5 9, ^h*ty^ 
4 6 It K— AJ#R(doo» type) fcft UT*5 0 . +*8[ U 
7Jt^*>-n — /Hxys;4 3-CSlME^)4»*bSrjl 

iaux^i^v^5^y^4 aoa^-cn-Wffi^ 

A'SrfcLr—JtfcMfctfbr 4 2 *>^tfj 

- 1 J so , 

/o J (Hz) 

2a \mo 

[00 9 1] s oit*^— #frb=^y*S4 3<0 

+xyi;4 30 1/2fi$ + JKf'<4 2 > 44(Ol$ + 
S^MiaiMMi (8/3X1. 2 3Xa 3 



[0082] — fmaons^fitttKttatffl^^ 

-f44(D^5/^^41 (t^t)*), ^4 2^t5' 
:/4 6G>»fiJM&0 ICttn-f/P3 23^##*e>*Lfc3^lf>' 
2 4^****ta3feS*U5* 

[0083] Mneb^«iuKi±+«a9y4 7*s*iga£ 

ix^r irtcj:»?^i5«3 4<o_tT^lb^C7}?T r ^4 2^ 

(S^^c-c ti tr* b Sr^m-f * r t #-e 

So 

[0 0 8 4] mTlS \^1tmW)fc&M:ffi Ltt%W(D* If— 

IfelC ft *> . ftmmmU 2 (harmonic) jft 

[0 0 8 5] SWaUfc*»3Bttfiig«««5*ffl©^-f 
4 4 *cflt9 ft** oHfc^!*^ Lfcas. ^»K«^02}f 

7^ 4 4fcb-eigtb&3 4Sr— <^-efli^i-s^^i>Rr 

[0086] m&vftm2mffi&mtem*#)Km 1 nas 

[0 0 8 7] ^Tt-, **MO«12fetJW2SIWBllfc 

£5rfc5o 

[0088] c. m»&n%-&w&9^mRxf&m& 

*¥&m<O'bMXK?--*YX='^/l'm&it3 2 0 t 3 2 2& 

IWR4 < AAW-a-ic J: or 3B»*WttSri-« £ 
»^2 4<D±% $«:JttAl$«<5C. tdsrt^tr— *<o^ 
(SPL) ^5l5icit-<rfRi±$ix#5o 
[0 0 8 9] $oi^ IRlXVlB2*lBBJ8HtTffi<o 
(1) ^J:5lc«:^$^^f— ^<D(g*^SMftSc 

So 

[0 0 9 0] 

[&1] 



(1) 

(Kg) ) r^m^ixs^i&tfo^ffi«*rfcSo 

r, afii»«3 4^Tfe$ 0 
[0 0 9 2] ffiraglbfi 3 4 ML^ ^ ^ 4 lftftft) 



-8- 



[0 0 9 3] ^ot, *3gf^ v-*<Di&^&mffl&& 

~y OmmXH^f 4. 1 mm-C^lfci^ 

B * (free field) Xmfe Vitn±m&$mm& 2 0 

o H z #v^U l 6 KH z Srg|J£:-r6 UT$£^$*x 

[0 0 9 5] «ot, J^&£fc#&£**£, #3B0!tf>* 
tr— # fciW ^ n * tr— ;*? . u t/^lf— I- 

[00 9 6] D. 2^5.^3^^^^^ h—>3^ 
(harmonic distortion) (Df&t/P 

[oo9 7] ~<dx ^>t£^Jkitn^(om^^mox^^ 

* frttftr* 2 K$M&rf 4*h—f3 >\z.&mfr& 

[0098] ua»u *¥&mxn-t-^i&})-74 7&xfm 

[0 0 9 9] — # % ^c^tt^oSLftfidtC^a^/^^XBHE 

[0100] *3»Mcl8V*-CfcEI2 7 £.1*132 8kH3^ 

PCBS«2 4 a#Wfflf*KT*JfcS*L,- *MR!Sttffl2fc 
1MB 2 trv 2 4 fcRI— ft«5t*r4i-j^. rt 

<sjffii-ia 2 8 i^ig^^nrv^s <t 9 &iiHiQtt3K&j&iiv 

8^-^2 4 2, 24 4jiHBjft£tW St*'** — >2 
4 2, 2 4 4 ^^jx^tt#^:co^/v— *-;v2 4 6 

LtSl/^^2 4b f 24cti^(Cl8$|lt 

[0101] KOi 5ic^if>'2 4 oofifflffilc^®/* 

^2 42, 2 4 4 3ftS»J*4*tfc*t*'C3^>HiStff 
$:©If^UT^tr-^SrJ|a^T5li^ =»>f /V3 2 KlPP 

Ap*Ha««K:M:'<r@«sa#^itJP'r5a:, 
-^24 2, 2 4 4^-tv(Ctt:^UT^W— f 2 5d»b 
3—^2 1, 2lQ\Z.mfrZ&!K&*2 4<DmM&$L% 

**S'S=*fA'3 2«IfiIC»#J:9*3fctttlc/h*< fc5 
[0 10 2] -£0>lfrJK« h^fea— ^icSfcHS®: 



[0 10 3] E. ^>f^O©f||g&Jh^T/^A^lJX^I5g 
7^^/H7^-¥-2 7, 2 7 a, 2 7b^iR|fi(D 

MibJ-^^^SSo^ £ £^ IT S^if ^ttTEiiffi 

fHtt3 10 t 3 1 2lrIttPCB 2 8, 2 8afCS£ 
3-^2 1, 2 1 0<D$}ffl{Z& 9 a^AMftfltt* 

[oi0 4]^ot, 2 <r>mi&*V>it1rZ>^t 

[0 10 5] -^OftA* 4&9!ttiE82 OminM/h 
^-^-Ct>^A^J2WCO^A^It5l^Pl|glC^o 

[0106] F. 9B3 9SHl^n 
13 2 9 Rtf H 3 0 \Zttt&W\z£Z>m 3 HftJ^ffi^ig^ 
S*tTV*3. »3HiSJgffi'e»l|IJS^«L&U E S2|l!S 

[0 10 7] S^JxTV^J;?^ & 3 te<D/b 
tT- * ttSB 1 &tff& 2 %N0gtt £ ISA* 5 3 ^ * » 

rW*fctt*Wffifii*fcl^ll«*«fetf— #^rtffl*itS. 
[0 10 8] ^e<o^ «2**»IBoJ:5iC3-^(f|s» 

5 1 \zmm\cttffix&> zmrnu 53a, 53b «mk 

U -k$B#5 2(OT§P®l-PCB 2 8 ad5Jfe^* 

nfcffigSr^rr^o =>f/HBitflci:aiaMK3 4tt:IWBfB 

[0 10 9] t£o-C,- =>f/VijaS:^3 2 2A»bPCB2 
[0 110] fitrfBL^!B3l|j»»tt»jBl&rm2|ltt 

[0111] artebfc^fifi^iBtt^^^^-^y r-tf^ 

[0 1 12] *fgW^^V^^t>S*lC<t-5»WO®3B 
MMKUbKJ:* 7i/*^PCBitt«r(Mlt* 



► .J 



[0 1 13] j£Lb, *»W«r*SK»«lcJ:oT»*BlcR 

[0 1 14] 

[0 115] ? UZss<&Xfi7 

[0 1 16] SM7I/#^/l/PCB^iV^ 

[S9f^tt¥ftRn] 

[0 1 ] ^co«j«^^ if— #4>8f®[g-Cib5o 

[0 2] Slo^-T/H^os^fllitSr^i-^i&tR^lf® 

0-efc5 o 

[0 3] 0i^^tfvtc:*f-r$fe±®-efe^ o 
[0 4] ^Wo^iUjte^fliicjiS/h^tf-^^ 
Si0-T?fc<5o 

[0 5] »i**0ffiic^^ns^tr>«ait#:^i- 

[0 6] 0 5^^$tt-5^trV(O^M0-C$)5o 

[0 7] ^W^^^ttSa-^O^y^-f >-^«fe 

[0 8] *&mk£4&m£ilZ>B-*<D*iyT4 i/trim 
[0 9] ^WIc«fflS^5g-^oJi««««*^i- 

[010] ^^IC^$tL$3-^<D_bJg^^^ 

[sin *mm<Df&2mtei&m\££2>'i>M*\?-*<D 

[0 1 2 ] m 1 1 ©X I I -X I I *6<O#rffi0-e&* o 
[0 13]011 <DX III —X III &<DWrffim~?h 

[014] 011 OX I V-X I Vj|ft<D#fBa0"C35<5 <> 

[0i5]0i KD&mm-eibZo 

[016]01 1 <Dfl!]ffi0*?£>£ o 

[017] *2SHS»«lc:««Stt6 3-^©^ffiBlT? 

[018] ^2HJfe^iiiJi^$tv5 3-^co{iy®0r 



[019] 01 7C9X I X-X 1 X*fc<£>#rETfc£o 
[02 0] m2^J£^tg{C^^HSPCB<?D5pBi0-e 

[02 1] Sl2SI**l|Rlc^Stt5^tr>'jBA«:^ 

[0 2 21 02 nz&m£thZ>&¥^<D¥-m®-?hz>o 

im 2 3 ] fR 1 2W* 2 ^^ttlCttffl 3ft *&tt«4> 

¥®0-efc£o 

[02 4] 02 3©XX I V-XX I Vj»O^f®0-e^> 

So 

[025] ni&TfiB2nffi&n\ztizmztiz*'<--7 
[02 6] miRxfm2mitmm\zmm£tiz>*s*-7 

h<^fi!l®0-t t *>5o 
[02 7] ^W^tr>lC>gM$ft5^fcSiJ07U^r 

v://vp c B£tg<D3Fffi0-efc5o 

[02 8] 0 2 7(DJ£®0*?&>S O 
[02 9] *&W<DB3mitmi&\Z£2>fmxV<-#<D 
¥Di0T^5o 
[03 0] 02 9<DXXX-XXXjfc<DWi&m-e&Z>o 

2 0. 2 0 0 — A 

2 0a j& 

20b 

21, 210, 210a 3 — ^ 
2 1a K 

22. 22a, 22b W^U 
2 3.31 ii^^FL 

2 4. 2 4 0 2}ftr^ 
24 a 

2 4b. 24c Wfe'*? — ^ 

24 d S*^J=»-r>f 

2 4 e, 2 4 f mfe'*v K 

2 5 h 

2 6 ;?kA.fl£& 

27. 27a, 27b V \s*rf?>Vy>(\— 

2 8. 28 a PCB 

3 2 

33a, 33b, 330, 332 Wfe'<9— > 
3 4 

3 5 1S**ry h 

3 7 ^V— h 

37 nam 

3 7b ffetli?L 

4 1 
4 2 

4 3 ^5/^ 

4 4 mm^-i 

4 6 

47 ft& y ^ 
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5 1 3— 
5 2 V U— 

2 0 1-20 4 17 -f ir— K 
24 2> 24 4 — V 

2 8 0 g& 

[011 



2 8 2. 2 8 4 

2 8 6. 2 8 8 

3 2 0. 3 2 2 
3 3 4. 3 3 6 



mm 



im2] 



[05] 




[S3] 



[04] 




[07] 




[16] 



[@8] 



[09] 



[01 0] 
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[Bill [013] [014] [018] 




mi 6] 

[015] 



210 204 37 
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[023] [1224] 




[03 0] 
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(51) Int. CI. 7 

H0 4R 9/10 



F I 

H 0 4 R 9/10 



(72)^# ^^.y-*'^ 

/A-hV 11-26, K^<>"tf9 
201 



F*— «M##) 



5D012 BA05 BA06 BA07 BA09 BB04 
BB05 BC01 CA03 CA04 CA05 
CA10 CA12 FA02 FA10 

5D016 AA15 FA01 FA02 GA04 
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